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(54) Automated paint production apparatus. 

(57) The disclosure relates to an automated apparatus for mixing ingredients stored in closed containers 
(14) includes a gyroscopicaily mounted frame (40) with a clamping arrangement (46, 48) for clamping a 
container therein. A shuttle (20) moves back and forth between a conveyor (12) and the frame (40) 
carrying containers to and from the frame. An injection arm (30) carried on the shuttle moves the 
container into the frame, and an ejection arm (186) moves the container from the frame to the shuttle, 
for return to the conveyor. A braking alignment mechanism (212, 240, 226) orients the frame to receive a 
container. 
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The present invention pertains to apparatus for 
the automated production of paint and other materials 
which are dispensed into a container, and with closure 
of the container, are mixed by agitating the container. 

Many industrial products are produced by com- 
bining ingredients into a shipping or storage con- 
tainer, sealing the container and then mixing the 
contents thereof. For example, pulverulant or liquid 
products are readily amenable to such production 
techniques. In the paint industry, for example, a can, 
pail or other suitable container is filled with a paint 
base material. Thereafter, one or more tinting agents 
are injected or otherwise added to the base material. 
It is important that the ingredients of a paint formu- 
lation be thoroughly mixed to provide a uniform color 
value throughout the container contents. 

Tinting of a paint base material may be performed 
at a local business establishment conveniently 
accessible to an end user, using materials and formu- 
lations provided by a paint manufacturer. The tinting 
agents are added to a paint base material, and the 
container is then sealed and inserted into a mixing 
apparatus which shakes or otherwise moves the con- 
tainer to mix the contents thereof. Such mixing may be 
performed, for example, by bench top units or floor 
mounted units, both of which are manually operated 
by store personnel who insure that the container is 
adequately sealed and securely clamped within the 
mixing apparatus, and who set the desired amount of 
time for a mixing operation. At the end of the mixing 
cycle, the operator unclamps the container from the 
apparatus and presents the container to the end user, 
with no further operations being required in most 
cases. 

Examples of manually operated mixing equip- 
ment are given in United States Letters Patent No. 
4,134,689 and United States Design Patent No. 
254,973. In these patents a floor mounted machine is 
provided for receiving a container to be mixed. An 
operator adjusts a motor-operated clamping mechan- 
ism to insure an adequate clamping force is applied 
to the container. Next, the operator initiates a mixing 
cycle and thereafter unclamps and removes the con- 
tainer from the apparatus. 

However, paint is also manufactured by tinting 
base material in a mass production facility. Such "fac- 
tory formulations" are important, for example, when 
large quantities of a formulated paint are required, or 
when certain quality controls are required, especially 
for unusual paint formulations. Also, depending upon 
the distribution system and other factors, additional 
economies of production are possible only with large- 
scale factory operations. 

United States Patent Application Serial No. 
432,991, filed November 6, 1989, the disclosure of 
which is incorporated in this application as if fully set 
forth herein, describes a commercial scale paint pro- 
duction facility in which paint is dispensed in batches 



to achieve various advantages, such as improved 
quality control over the paint formulation on an indivi- 
dual container basis, and for reduced waste of the 
paint materials which are used in the course of a pro- 

5 duction run. Further advantages are obtained in the 
production facility since the entire paint formulation 
operation can be fully automated. For example, the 
containers are provided with bar-code indicia which 
contain paint formulation and other information such 

w as the size of the container and customer information 
associated with an order for the paint material. In 
order to preserve the economies of a fully automated 
paint production facility, an automated mixing of the 
containers at a rate consistent with commercial pro- 
fs duction operations, is required. 

It is an object according to the present invention 
to provide an automated mixing apparatus for contain- 
ers filled with pulverulant or liquid materials. 
- Another object according to the present invention 

20 is to provide automated mixing apparatus which can 
receive a series of containers from a conveyor line. 

A further object according to the present invention 
is to provide automated mixing apparatus which 
employs a gyroscopic motion to mix the contents of a 

25 container. 

A further object according to the present invention 
is to provide alignment and braking systems for the 
automated apparatus to assist in the smooth and 
rapid delivery of containers to and from the apparatus. 

do These and other objects according to the present 
invention which will become apparent from studying 
the appended description and drawings are provided 
in an automated apparatus for mixing ingredients 
stored in closed containers, comprising: 

35 a frame means defining a container receiving 

cavity; 

frame support means for movably supporting 
the frame means for movement in a mixing motion; 
shuttle means for carrying a container to said 
40 frame, including a shuttle platform for supporting the 
container and shuttle moving means for moving said 
shuttle platform toward and away from said frame 
means; 

inserting means for inserting a container car- 
45 ried by said shuttle platform into the cavity of said 
frame means; 

clamping means for clamping the container 
within said frame means to maintain engagement 
therewith during a mixing operation; 
so drive means for moving said frame means with 

a mixing motion so as to agitate the contents of a con- 
tainer clamped therein; and 

ejecting means for ejecting the container from 
said frame means onto said shuttle platform. 
55 Other objects according to the present invention 

are obtained in an automated apparatus for use in a 
production facility to mix the liquid ingredients stored 
in series of closed containers, comprising: 
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conveyor means for transporting a series of 
containers through the production facility, the con- 
veyor means including first and second portions 
spaced apart to form a gap therebetween; 

a frame means adjacent the main conveyor 
defining a container receiving cavity; 

frame support means for movably supporting 
the frame means for movement in a mixing motion; 

shuttle means for carrying a container from 
said main conveyor to said frame means, including a 
shuttle platform in the gap between the first and sec- 
ond conveyor portions for receiving the containerfrom 
the first conveyor portion, for supporting the container 
for movement to and from the frame means and for 
returning the container to the second conveyor por- 
tion, and said shuttle means further comprising shut- 
tle moving means for moving said shuttle platform 
between said conveyor and said frame means; 

inserting means for inserting a container car- 
ried by said shuttle means into the cavity of said frame 
means; 

clamping means for clamping the container 
within said frame means to maintain engagement 
therewith during a mixing operation; 

drive means for moving said frame means with 
a mixing motion so as to agitate the contents of a con- 
tainer clamped therein; and 

means for ejecting the container from said 
frame means onto said shuttle platform. 

The following is a description of some specific 
embodiments of the invention, reference being made 
to the accompanying drawings; in which 

FIG. 1 is a top plan view of an automatic mixing 
station illustrating principles according to the pre- 
sent invention; 

FIG. 2 is an enlarged fragmentary view of the 
paint mixing apparatus of FIG. 1, shown partly in 
cross-section; 

FIG. 3 is a side elevational view of the automatic 
mixing station of FIG. 1 , taken from a downstream 
position; 

FIG. 4 is a side elevational view of the automatic 
mixing station of FIG. 1 , taken from an upstream 
position; 

FIG. 5 is a front elevational view of the automatic 
mixing station of FIG. 1; 

FIG. 6 is a front elevational view of a first embo- 
diment of a mixing apparatus; 
FIG. 7 is a fragmentary view of the mixing 
apparatus of FIG. 6 indicating the gyroscopic 
mounting thereof; 

FIG. 8 is a fragmentary side elevational view of 
the mixing apparatus showing an alignment and 
braking system therefor; 
FIG. 9 is a fragmentary side elevational view simi- 
lar to that of FIG. 8 but showing the alignment and 
braking system in a fully locked position; 
FIG. 10 is a fragmentary elevational view of an 



alternative embodiment of a mixing apparatus 
according to principles of the present invention; 
FIG. 11 is a fragmentary cross-sectional view 
taken along the line 11-11 of Fig. 10; and 

5 FIG. 12 is a fragmentary cross-sectional view 

taken along the line 12-12 of Fig. 10. 
Referring now to the drawings, and initially to FIG. 
1, an automatic mixing station according to principles 
of the present invention is generally indicated at 1 0. 

10 The mixing station 10 is located along a system con- 
veyor 12 which moves liquid-filled containers 1 4 in the 
downstream direction of arrow 16. The containers 14 
may be of virtually any size, and filled with virtually any 
fluid or pulverulant material which can be mixed in the 

15 closed container by shaking, agitating or otherwise 
moving the container. As will be seen herein with 
reference to FIG. 7, the preferred mixing apparatus 
moves the containers 14 with a gyroscopic motion. 
The mixing station 10 includes a shuttle generally 

20 indicated at 20 which moves containers, such as the 
container 14a of FIG. 1 toward and away from a mix- 
ing apparatus generally indicated at 24. As will be 
seen herein, shuttle 20 includes an insertion actuator 
30 which advances a container 14a carried on the 

25 shuttle in the direction of arrow 32, toward mixing 
apparatus 24. 

Referring now to FIGS. 3 and 4, mixing apparatus 
24 is enclosed within a housing 32. The housing 32 
and shuttle 20 are mounted atop a support structure 

30 34, although they could be floor-mounted if desired. 
The mixing mechanism is illustrated in FIGS. 6 and 7 
and includes a frame 40 which is generally rectangu- 
lar in configuration and which defines a cavity 42 for 
receiving a container 14. The mixing apparatus 

35 includes upper and lower clamping plates 46, 48. The 
clamping plates 46, 48 are rotatably mounted to spin 
about a first axis 50 (see FIG. 7). The turntable 48 is 
connected through shaft 52 to a pulley 54. A drive belt 
56 traverses pulleys 58, 60 as well as pulley 54 to 

40 rotate the lower clamping plate 48 in the direction of 
arrow 62. Pulley 60 drives belt 56 and receives power 
from a motor-driven shaft 64 which rotates in a direc- 
tion of arrow 66. 

The shaft 64 is coaxially aligned with a shaft 70 

45 located at the opposite side of frame 40, along an axis 
74 which is generally perpendicular to the aforemen- 
tioned axis 50. The shafts 64, 70 provide a rotatable 
mounting for frame 40 and the components carried 
thereon, in the direction of arrow 72. In operation, 

so turntables 46, 48 and the container 14 clamped there- 
between are rotated about axis 50 as the frame and 
consequently the container 14 clamped therein is 
rotated about axis 74, to move container 14 with a 
gyroscopic motion, which has been found to provide 

55 effective mixing of liquid and pulverulant materials 
within closed containers. In the Preferred Embodi- 
ment, the frame 40, turntables 46, 48, the belt drive 
and pivotal supports therefore are adapted from a 
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conventional paint mixer, commercially available from 
the Harbil Manufacturing Company of Wheeling, 
Illinois, which sells the mixer under the description 
"Five Gallon Auto Gyro Mixer." 

Referring again to FIGS. 6 and 7, the preferred 
mixing apparatus further comprises an actuator plate 
78 which carries guide pins 80 which are slidably 
received within clamping plate 46. Springs 82 are 
installed on pins 80 and are trapped between actuator 
plate 78 and clamping plate 46. These springs trans- 
mit a controlled clamping force to container 14. Reten- 
tion means, not shown, prevent clamping piate 46 
from sliding past the free ends of pins 80. 

Actuator plate 78 is connected to a piston rod 86 
of hydraulic cylinder 88 which is mounted to one end 
of frame 40. The hydraulic cylinder 88 is actuated 
through hydraulic lines 90 which are connected 
through slip coupling 92 to lines 93 connected to a 
source of hydraulic pressure, not shown. When hyd- 
raulic cylinder 88 is energized, piston 86 is extended, 
moving a clamping assembly generally indicated at 94 
toward one end of a container 14. The clamping 
assembly 94 comprises the actuator plate 78, clamp- 
ing plate 46, pins 80 and springs 82. Extension of pis- 
ton rod 86 continues after clamping plate 46 contacts 
container 14, thus compressing springs 82 as the 
spacing between actuator plate 78 and clamping plate 
46 is decreased. Clamping pressure on container 14 
is maintained as the container is spun about axis 50, 
and as frame 40 is spun about axis 74. 

Referring now to FIG. 10, an alternative embodi- 
ment of the mixing apparatus is generally indicated at 
1 00. The lower portion of mixing apparatus 100 is sub- 
stantially identical to the mixing apparatus described 
above in FIGS. 6 and 7, the mixing apparatus of FIG. 
10 being distinguished in the manner in which a 
clamping force is applied to one end of a container 14. 
The frame 102 of apparatus 100 is generally rectan- 
gular and in that manner, resembles the aforemen- 
tioned frame 40. However, frame 102 is split or 
divided into two parts, a lower part 1 04 identical to the 
lower part of frame 40, and an opposed upper part 1 06 
which is generally U-shaped in configuration, having 
lower free ends 108 telescopically interfltting with the 
upper ends of lower frame portion 104. An internal 
wall 112 provides a support for bias springs 1 14. The 
free ends 108 of upper frame portion 106 carry guide 
pins 1 1 8 which extend through springs 1 14, with lower 
free ends extending through apertures in internal 
walls 1 12. As can be seen in the cross-sectional view 
of FIG. 1 1 , the outside frame member 1 04 is generally 
rectangular in cross-section, as is the internal frame 
member 106. The internal frame member 106 is 
mounted for reciprocation in the direction of arrow 
122. In order to provide clearance for the bight portion 
of the U-shaped internal frame 106, the inside facing 
wall 1 24 of outside frame 1 04 (see FIG. 1 1 ) is omitted 
in the upper portion of the outside frame, as illustrated 



in the cross-sectional view of FIG. 12. 

The hydraulic cylinder 128 of apparatus 100 has 
a piston rod 1 30 which is secured to interior frame 106 
to impart a reciprocation thereto. The upper clamping 

5 plate 134 of apparatus 100 is rotatably mounted to 
interior frame 1 06 by bearings 1 36 but is not otherwise 
moveable with respect thereto, the spacing between 
upper clamping member 134 and the bight portion of 
interior frame 1 06 remaining constant, unlike the pre- 

10 vious embodiment of the mixing apparatus. 

When hydraulic cylinder 128 is energized to 
extend piston rod 130, interior frame 106 is displaced 
in a downward direction toward container 14, com- 
pressing bias springs 114, and thereby clamping con- 

15 tainer 14 in frame 1 02. As an alternative, the clamping 
plate 134 can be mounted for reciprocation on piston 
rod 130 and a compressible spring installed to sur- 
round bearing 136, the interior housing 106 being 
advanced toward container 14, bringing the clamping 

20 plate 134 in contact with the container. Thereafter, 
additional pressure can be applied by hydraulic cylin- 
der 128 to compress the optional spring disposed 
about bearing 136, thereby applying the clamping 
force through the spring member. 

25 Turning again to FIGS. 3-5, and initially to FIG. 5, 

shuttle 20 includes a platform of rollers 132 which are 
arranged at the same level as the rollers 134 of sys- 
tem conveyor 12. Referring to FIGS. 3 and 4, the rol- 
lers 132 are mounted in framework 136 which 

30 includes sleeve bearings 138 at its lower end. The 
sleeve bearings 138 travel on guide rails 140 which 
have forward free ends which extend to the base of 
mixing apparatus 40. A pneumatic piston 146 has a 
piston rod connected to the forward end of framework 

35 136 by a device member 148. 

FIGS. 3 and 4 show opposite side elevation views 
of mixing apparatus 24, FIG. 3 looking at the 
apparatus from a downstream point, and FIG. 4 look- 
ing at the apparatus from an upstream point. FIG. 3 

40 shows shuttle 20 aligned with the system conveyor, 
with movable plate 150 mounted to framework 136 so 
as to block further movement of a container 14, 
thereby aligning thecontainer on the shuttle. The stop 
member 150 is prvotally mounted for movement in the 

45 direction of arrow 151, being raised and lowered into 
and out of blocking engagement with containers car- 
ried along by the system conveyor. Pneumatic cylin- 
der 146 is energized to extend the piston rod toward 
mixing apparatus 24, to the position illustrated in FIG. 

so 4. A transition roller, oriented transversely of rollers 
132, is carried at the forward end of the shuttle plat- 
form, generally the same level as rollers 132. In the 
fully extended position illustrated in FIG. 4, transition 
roller 1 52 is disposed immediately adjacent the lower 

55 clamp plate 48, to provide a substantially continuous 
surface over which container 14 may slide. 

As mentioned above, shuttle 20 carries an inser- 
tion actuator 30. Actuator 30 comprises a pneumatic 
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cylinder 156 carried on the rear portion of framework 
136 and is aligned in the direction of reciprocation of 
shuttle 20, that is, in the direction of arrow 32 of FIG. 
1. Cylinder 156 includes a piston rod 158 which car- 
ries a generally arcuate cradle 160 which, as illus- 
trated, engages the container 14a. With operation of 
pneumatic cylinder 156, cradle 160 and container 14a 
are advanced in the direction of arrow 32. However, 
pneumatic cylinder 1 56 is not energized until the shut- 
tle arrives at its fully extended position as illustrated 
in FIG. 4. 

When piston rod 158 is extended, container 14a 
is pushed from rollers 132, across transition roller 152 
to clamping plate 48, the container thereby being 
inserted in cavity 42 of frame 40. As can be seen in 
FIG. 2, an alignment cradle 174 is mounted to frame 
40 by support rods 176. The cradle 174 is located 
behind frame 40 and is proportional to receive a con- 
tainer 14, centering the container in the frame. The 
insertion actuator pushes the container against the 
cradle 174, and cylinder 156 preferably has a press- 
ure relief, to avoid injury to container. Thus, a con- 
tainer 14 is reliably aligned with the mixing apparatus. 
Alternatively, the throw of piston rod 158 could be 
accurately controlled to ensure proper positioning of 
the container in frame 40. Photoelectric transmitter- 
receiver elements 196, 198 detect the presence of a 
container 14 in cradle 174 and are employed to issue 
a permissive signal to control circuitry governing the 
operation of the mixing apparatus. 

Thereafter, the hydraulic cylinder 88 is energized 
to clamp the container in position within the mixing 
apparatus. As operation of the paint mixing station 
continues, shuttle 20 is retracted to the position illus- 
trated in FIGS. 1 and 3. A door 164, visible in FIG. 5, 
is mounted for vertical reciprocation on guide tracks 
166. A pneumatic cylinder 168 raises and lowers door 
164. 

When shuttle 20 is fully retracted, hydraulic cyli- 
nder 168 is energized to lower door 164 into position, 
thereby enclosing the mixing apparatus 24 in a sealed 
chamber. As can be seen in FIG. 5, door 164 includes 
notches 170 for receiving the guide rails 140, thus pro- 
viding a complete sealing for the interior of housing 
32. When door 164 is lowered in position, mixing 
apparatus 24 is energized, moving container 14 clam- 
ped therein with a gyroscopic motion. At the end of the 
mixing operation, the frame 40 is returned to a refer- 
ence position as illustrated in FIGS. 3 and 4, ready to 
eject the container onto shuttle 20, and to receive a 
second container. Alignment and braking apparatus 
for the frame will be described below. 

After mixing of a container 14, the container is dis- 
charged from the mixing apparatus, being loaded onto 
shuttle 20 for transport in line with the system con- 
veyor 12. Ejection apparatus is generally indicated at 
180 and, as can be seen in FIG. 2, includes cradle 
member 182 mounted to a cantilever support 184. A 



pneumatic cylinder 186 is mounted to housing 32 and 
includes a piston rod 188 connected to support 184. 
Slide bearings 190 attached to support 184 slide 
along guide bar 192. 

5 At the end of a mixing operation, the door 164 is 

raised to an open position and shuttle 20 is advanced 
to the position illustrated in FIG. 4, with transition roller 
1 52 located adjacent the lower clamping plate 48. The 
pneumatic cylinder 1 86 is then actuated to retract pis- 

10 ton rod 188 thereby advancing the container past 
transition roller 1 52 onto rollers 132 of the shuttle plat- 
form. The shuttle is then retracted, bringing the con- 
tainer in line with the system conveyor. The 
pneumatic cylinder 186 is extended to the position 

15 illustrated in FIG. 2, to prepare for reception of another 
container in the mixing apparatus. 

A bracket 1 85 joins the support structure 84 to the 
sliding bearings 190. 

Turning now to FIGS. 8 and 9, a braking and 

20 alignment mechanism is generally indicated at 200 
and is provided to prepare frame 40 for transfer of 
containers to and from the shuttle 20. As mentioned, 
frame 40 is mounted for swinging movement being 
driven for rotation about axis 74 (see FIG. 7). At the 

25 end of a mixing operation, the drive for rotating frame 
40 is discontinued, and the frame coasts to slower 
speeds. Without intervention, the frame may come to 
rest at an undesired position, other than that illus- 
trated in FIGS. 2-4. The frame 40 defines a cavity for 

30 receiving a container, and as been seen above, the 
container is slid into and out of position on clamping 
plate 48. It is important that the support surface of 
plate 48 be generally coplanar aligned with the rollers 
of shuttle 20 to facilitate the sliding loading and 

35 unloading. Also, production capacity of the mixing 
apparatus can be increased if a minimal amount of 
time is taken to decelerate and align frame 40 in pre- 
paration for a container transfer operation. 

Accordingly, there is provided the braking and 

40 alignment mechanism 200 located at the bottom of 
housing 32, beneath frame 40. As power is terminated 
from spinning frame 40, the frame coasts to a slower 
speed in the direction of arrow 204, as illustrated in 
FIG. 8. As will be appreciated by those skilled in the 

45 art, the rotational momentum of the frame, clamping 
members and a filled container can be very substan- 
tial, particularly for containers of five-gallon size filled 
with paint, masonry sealing compound, or dry pul- 
verulant materials such as cement mixes. The 

so mechanism 200 remains out of contact with frame 40 
until the frame coasts to a suitably slow speed, where- 
upon the mechanism is actuated for upward move- 
ment, into engagement with the lower end of frame 40. 
As can be seen in FIG. 9, the mounting wall 208 

55 is slidably supported at each lateral edge 250 by 
guide channels 252. A projection 256 is mounted to 
wail 208 and trips a switch mechanism 258 indicating 
that the frame is stopped and aligned in a desired 
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fashion. A pneumatic cylinder 212 is mounted to wall 
208 and includes a piston rod 214 for reciprocation in 
vertical directions. A yoke member 216 is mounted at 
the free end of piston rod 214 and supports a guide 
rod 218 between its opposed walls. A body member 5 
220 is mounted for sliding reciprocation on shaft 21 8, 
in the direction of arrow 222. 

Body member 220 includes an upstanding stop 
member or wall 232, a recess or channel 234 dimen- 
sioned to receive the bottom end of frame 40 with a 10 
relatively close tolerance fit, and an inclined braking 
surface 240 of a forwardly located brake shoe portion 
242. A bevelled edge 236 is provided to guide frame 
40 into channel 234. A spring 226 biases body 220 in 
a direction which opposes the rotation of frame 40. 15 

As frame 40 decelerates and is within 1/2 revolu- 
tion of its final orientation, pneumatic cylinder 212 is 
energized to raise the body 220, such that the wall 232 
thereof blocks the path of travel of the frame, as illus- 
trated in FIG. 8. The impact of frame 40 against wall 20 
232 causes the body 220 to slide on shaft 218, com- 
pressing spring 226 which absorbs the rotational 
momentum of the frame and its related components. 
In a short time the spring 226 reverses the direction 
of movement of the frame and the body 220, to the 25 
position illustrated in FIG. 8, wherein the forward end 
223 of body 220 contacts wall 244 of yoke member 
216. Channel 234 is aligned with the bottom portion 
of frame 40. Thereafter, the pneumatic cylinder 212 is 
energized for additional extension, to move the body 30 
member 220 into secure engagement with the frame 
40, as illustrated in FIG. 9. The bevel 236 facilitates a 
rapid, easy mating of the frame and channel. 

As can be seen from the above, spring 226 pro- 
vides a shock absorbing function, dissipating the 35 
rotational momentum of frame 40. If additional shock 
absorption is desired, the pneumatic cylinder 212 can 
be initially extended a slightly greater amount than 
that indicated above, such that the inclined surface 
240 of body 220 blocks the path of travel of frame 40, 40 
the frame initially contacting the inclined braking sur- 
face 240, forcing mechanism 220 in a downward 
direction, which is resisted by hydraulic cylinder 212, 
thus providing an additional dissipation of rotational 
energy. As frame 40 begins its final deceleration, due 45 
to contact with inclined surface 240, its leading edge 
clears the inclined surface, being free to travel to back 
wall 232 where the aforedescribed energy dissipation 
is realized by spring 226. As can be seen in FIGS. 8 
and 9, the inclined surface 240 is provided on a finger- so 
like extension or brake shoe portion 242 which 
extends beyond the adjacent upstanding wall 244 of 
yoke member 216. The wall 244 is slotted to provide 
a guide channel for finger 244 as body 220 recipro- 
cates during compression and expansion of spring 55 
226. The wall 244 provides additional support for 
brake shoe portion 242, to help withstand the initial 
impact caused by contact of back wall 232 with the 



rotating frame 40. 

To summarize operation of the mixing station, a 
container 14 is advanced along the system conveyor 
until it contacts the stop member 150, stopping the 
container so that it lies on the rollers 1 32 of shuttle 20. 
With the door 164 raised to an open position (see FIG. 
5), the pneumatic cylinder 146 is energized to move 
the shuttle to its extended position as illustrated in 
FIG. 4. Thereafter, the pneumatic cylinder 156 is 
extended to push container 14 from rollers 132 onto 
lower clamp plate 48, as illustrated in FIG. 4. The 
pneumatic cylinders 156, 146 are then retracted and 
shuttle 20 is withdrawn from housing 32. The pneuma- 
tic cylinder 168 is operated to close door 164, and 
pneumatic cylinder 88 is operated to clamp container 
14 between plates 46, 48. 

Belt 56 is driven to spin the container 14 about its 
central axis, while frame 40 is driven to spin in the 
direction of arrows 66 or 72 (see FIG. 7). This imparts 
a gyroscopic motion to container 14, mixing the con- 
tents thereof. At the end of a mixing cycle, drive to the 
base plate 48 and frame 40 is discontinued, and the 
frame assembly is allowed to coast to a lower speed. 
At an appropriate time, namely when frame 40 is at a 
half revolution away from its final desired position, 
pneumatic cylinder 212 is energized to bring inclined 
surface 240 in the path of travel of frame 40. 

The frame 40 contacts the inclined surface 240, 
lowering the mechanism 200, working the piston rod 
214 of the pneumatic cylinder to provide an initial 
braking. Thereafter, the frame 40 contacts wall 232 of 
the mechanism and spring 226 is compressed, further 
decelerating frame 40 and reversing its direction of 
rotation a slight amount to assume the desired aligned 
position with the base plate 48, being generally cop- 
lanar aligned with the rollers 132 of shuttle 20. There- 
after, pneumatic cylinder 212 is extended further to 
lock frame 40 in the channel 234 (see FIG. 9). With 
frame 40 locked in position, door 164 is raised and 
pneumatic cylinder 186 is energized to retract its pis- 
ton rod 188, thus bringing cradle parts 182 into 
engagement with container 14. 

Pneumatic cylinder 146 is energized to extend 
shuttle 20 to the position illustrated in FIG. 4, ready to 
receive the container 14 which has just been mixed. 
Pneumatic cylinder 88 is energized to release clamp- 
ing pressure on cylinder 14 and retraction of piston 
rod 188 continues, causing container 14 to be slid 
from support plate 48 onto the rollers 132 of shuttle 
20. When container 14 is loaded onto the shuttle, the 
pneumatic cylinder 186 is again energized to extend 
piston rod 1 88 to return cradle parts 1 82 to their stored 
position. 

Pneumatic cylinder 146 is then operated to retract 
its piston rod, returning shuttle 20 into alignment with 
the system conveyor. Thereafter, the stop, member 
150 is rotated, free of interference with the container 
14 which passes in a downstream direction. At the 
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same time a new container 14 traverses the upstream 
portion of system conveyor 1 2, travelling onto the rol- 
lers 132 of shuttle 20, the stop member 150 being 
raised to retain the container on the shuttie. The cycle 
is then repeated for subsequent mixing operations. 

The drawings and the foregoing descriptions are 
not intended to represent the only forms of the inven- 
tion in regard to the details of its construction and 
manner of operation. Changes in form and in the pro- 
portion of parts, as well as the substitution of equiva- 
lents, are contemplated as circumstances may 
suggest or render expedient; and although specific 
terms have been employed, they are intended in a 
generic and descriptive sense only and not for the pur- 
poses of limitation, the scope of the invention being 
delineated by the following claims. 



Claims 

1. An automated apparatus for mixing ingredients 
stored in closed containers, comprising: 

a frame means defining a container receiv- 
ing cavity; 

frame support means for movably support- 
ing the frame means for movement in a mixing 
motion; 

shuttle means for carrying a container to 
said frame, including a shuttle platform for sup- 
porting the container and shuttle moving means 
for moving said shuttle platform toward and away 
from said frame means; 

inserting means for inserting a container 
carried by said shuttle platform into the cavity of 
said frame means; 

clamping means for clamping the con- 
tainer within said frame means to maintain 
engagement therewith during a mixing operation; 

drive means for moving said frame means 
with a mixing motion so as to agitate the contents 
of a container clamped therein; and 

ejecting means for ejecting the container 
from said frame means onto said shuttle platform. 

2. The apparatus of Claim 1 further comprising 
alignment means for aligning the container within 
said frame means. 

3. The apparatus of Claim 2 wherein said alignment 
means comprises a stop member mounted on 
said frame means, having a concave container- 
engaging surface. 

4. The apparatus of Claim 1 wherein said shuttle 
moving means comprises guide rails for support- 
ing said platform, extending from a first location 
remote from said frame means to a second loca- 
tion adjacent the frame means. 



5. The apparatus of Claim 1 wherein said inserting 
means comprises an extendable ami carried on 
said platform, extendable toward the cavity of the 
frame means. 

5 

6. The apparatus of Claim 1 further comprising 
frame alignment means for aligning the frame 
means with respect to the shuttle means to prep- 
are the frame means to receive a container car- 
lo ried on the shuttle means. 

7. The apparatus of Claim 6 wherein said frame sup- 
port means and said drive means cooperate to 
gyroscopically rotate said frame means. 

15 

8. The apparatus of Claim 6 wherein said frame 
alignment means comprises braking means to 
stop movement of said frame means at a desired 
position. 

20 

9. The apparatus of Claim 8 wherein said braking 
means comprises a brake shoe mounted on a 
brake piston which is extendable toward and 
away from said frame means. 

25 

10. The apparatus of Claim 9 wherein said frame 
alignment means comprises a stop member car- 
ried on said brake piston along with said brake 
shoe, said piston moving said stop member into 

30 and out of the path of travel of said frame means. 

11. The apparatus of Claim 10 wherein said stop 
member is positioned such that said frame means 
contacts said brake shoe before contacting said 

35 stop member, said stop member including shock 
absorber means to absorb any moving energy of 
said frame means not absorbed by said brake 
shoe. 

40 12. The apparatus of Claim 11 wherein said shock 
absorber means comprises spring means defor- 
med in response to movement of said stop mem- 
ber caused by contact with said frame means. 

45 13. The apparatus of Claim 11 wherein said stop 
member and said brake shoe cooperate to define 
a recess therebetween, proportioned to receive 
one end of said frame means, said brake piston 
moving one end of the frame means into the 

so recess. 

14. The apparatus of Claim 1 wherein said frame 
means comprises first and second opposed por- 
tions slidably connected together so as to define 

55 said container receiving cavity. 

1 5. The apparatus of Claim 14 wherein said clamping 
means comprises a pressure plate rigidly connec- 
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ted to said first frame portion and piston means 
mounted to said second frame portion so as to 
move said first and second frame portions 
together. 

16. The apparatus of Claim 15 further comprising 
spring means urging said first and second frame 
portions away from one another. 



production facility to mix the liquid ingredients 
stored in series of closed containers, comprising: 

conveyor means for transporting a series 
of containers through the production facility, the 
conveyor means including first and second por- 
tions spaced apart to form a gap therebetween; 

a frame means adjacent the main con- 
veyor defining a container receiving cavity; 

frame support means for movably support- 
ing the frame means for movement in a mixing 
motion; 

shuttle means for carrying a container from 
said main conveyor to said frame means, includ- 
ing a shuttle platform in the gap between the first 
and second conveyor portions for receiving the 
container from the first conveyor portion, for sup- 
porting the container for movement to and from 
the frame means and for returning the container 
to the second conveyor portion, and said shuttle 
means further comprising shuttle moving means 
for moving said shuttle platform between said 
conveyor and said frame means; 

inserting means for inserting a container 
carried by said shuttle means into the cavity of 
said frame means; 

clamping means for clamping the con- 
tainer within said frame means to maintain 
engagement therewith during a mixing operation; 

drive means for moving said frame means 



container-engaging surface. 

21. The apparatus of Claim 19 wherein said inserting 
means comprises an extendable ami carried on 

5 said platform, extendable toward the cavity of the 

frame means. 

22. The apparatus of Claim 19 further comprising 
frame alignment means for aligning the frame 
means with respect to the shuttle means to prep- 
are the frame means to receive a container car- 
ried on the shuttle means, comprising braking 
means to stop movement of said frame means at 
a desired position. 

23. The apparatus of Claim 22 wherein said frame 
alignment means comprises braking means to 
stop movement of said frame means at a desired 
position. 

24. The apparatus of Claim 19 wherein said frame 
support means and said drive means cooperate 
to gyroscopically rotate said frame means. 

25 25. The apparatus of Claim 23 wherein said braking 
means comprises a brake shoe mounted on a 
brake piston which is extendable toward and 
away from said frame means. 

30 26. The apparatus of Claim 25 wherein said frame 
alignment means further comprises a stop mem- 
ber carried on said brake piston along with said 
brake shoe, said piston moving said stop member 
into and out of the path of travel of said frame 
35 means. 

27. The apparatus of Claim 26 wherein said stop 
member is positioned such that said frame means 
contacts said brake shoe before contacting said 
40 stop member, said stop member including shock 
absorber means to absorb any moving energy of 
said frame means not absorbed by said brake 
shoe. 

45 28. The apparatus of Claim 27 wherein said shock 
absorber means comprises spring means defor- 
med in response to movement of said stop mem- 
ber caused by contact with said frame means. 

29. The apparatus of Claim 26 wherein said stop 
member and said brake shoe cooperate to define 
a recess therebetween, proportioned to receive 
one end of said frame means, said brake piston 
moving one end of the frame means into the 
recess. 



with a mixing motion so as to agitate the contents so 
of a container clamped therein; and 

means for ejecting the container from said 
frame means onto said shuttle platform. 

20. The apparatus of Claim 19 further comprising 55 
alignment means for aligning the container within 
said frame means, comprising a stop member 
mounted on said frame means, having a concave 
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17. The apparatus of Claim 1 wherein said ejecting w 
means comprises a pusher member having a 
concave container engaging surface and piston 
means for moving said pusher member toward 
said shuttle means. 

15 

18. The apparatus of Claim 1 wherein said clamping 
means comprises piston means mounted to said 
frame means for movement into said cavity. 

19. An automated apparatus for use in an automated 20 



30 



35 



30. The apparatus of Claim 1 9 wherein said clamping 
means comprises piston means mounted to said 
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frame means for movement into said cavity. 

31. The apparatus of Claim 19 wherein said frame 
means comprises first and second opposed por- 
tions slidably connected together so as to define 5 
said container receiving cavity. 

32. The apparatus of Claim 31 wherein said clamping 
means comprises a pressure plate rigidly connec- 
ted to said first frame portion and piston means 10 
mounted to said second frame portion so as to 
move said first and second frame portions 
together. 

33. The apparatus of Claim 32 further comprising 15 
spring means urging said first and second frame 
portions away from one another. 
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